concluded that dental caries could only occur where the saliva was defective in alkalinity, and that the defect in alkalinity was due to deficiency of lime salts in the saliva. Could Dr. Waller tell them in quantities by how much the saliva was deficient in lime salts ? 05 as compared with 1 per cent. gave a 100 per cent. increase, but might yet make no practical difference. No one urging the importance of alkaline saliva had as yet shown that the percentage differences were capable of practical results. In effect they said the differences existed, therefore it was the causal agent of dental caries. To his (Mr. Turner's) mind, whatever might be the theoretical possibilities of plenteous and alkaline saliva, clinical observation did not support the idea of its supreme importance. Tartar, a deposit of lime salts fromn the saliva, was to be found in every mouth from childhood to old age, and in all conditions of health and sickness, including cretinism, &c. That was to say, the lime salts had been there and had been deposited actually on the carious teeth and often immediately adjacent to the caries, but their influence had been ntil, or at least had been overborne by some other factor. This factor he believed to be germ-carbohydrate stagnation.
them turned their starch to sugar and the germs were free to make acids. Now unless saliva could dissolve or coagulate mucus, and unless this solvent action was followed up by mechanical friction to remove the sticky food deposit, it was of no more use than mouth-washes, or water to clean a duck's back. The flushing power of a flow of saliva, or of a' mouth-wash, on sticky food was nil. The lime salts did not penetrate the occluding layer of mucus, and at best the flow of saliva was intermittent and of short duratioa; all they could hope from it was that it would dissolve or coagulate a certain amount of mucus and that its occluded ptyalin would turn some of the starch to soluble sugar, rendering the disintegrating sticky debris more easily removable. To the possible solvent or coagulant action of lime salts in solution Mr. Turner attributed the slight benefit observed in respect of dental caries in hard water areas, and Dr. Pearce, Tuberculosis Officer in Rochester, had told him that he noticed a marked lessening in the incidence of pyorrhoea alveolaris in hard water areas. The conditions created by the occlusion of sticky, starchy and sugary food were beyond all the powers of plenteous and alkaline saliva. In its absence caries was small in amount or absent. The Esquimau of a hundred years ago ate meat and-blubber, and for three months in the year a species of berry. The few skulls (eighteen) of this age the speaker had seen were free from caries, and Mr. J. H. Mummery noted the same fact. Now they were adding molasses and fine flour to their diet and decay was becoming common. Lately he was given three totally carious teeth from one Esquimau feeding on this diet. Here there seemed to be no question of change in saliva. They still ate meat, blubber and berries, but had added molasses and flour, because these things suited their palates. The Gauchos of the plains of Argentina at one time fed only on meat and drank tea. This Mr. Turner had at first hand from two old inhabitants of Argentina. Now meat was more valuable they were getting hard biscuits served to them. His informants agreed with Mr. J. H. Mummery's statement that fifty years ago caries was unknown among them, but said that it was rare now, though it did exist. Turning to the position of caries in individual teeth, he found that when fine-ground cereals were used caries occurred commonly at the abutment points and in the minutest crown fissures-i.e., in places where fine particles alone could stagnate, and where occlusion immediately followed, while where coarse-ground cereals were used caries occurred only in such places as coarse debris could lodge-i.e., at the necks of the teeth and in large developmental pits on the crowns-and, further, was slow and less extensive. The teeth of South Sea islanders well exhibited the incidence of cervical caries dependent on coarse stagnation, and they were peoples of whose diet Pickerill, he believed, approved. On these points he had published extensive data-in a paper read before the last International Medical Congress in London and in a postgraduate lecture published in the reports of the Royal Dental Hospital of London, 1913;  unfortunately, no extracts of these reports had been circulated in the dental journals. All the data he had collected went to show that stickiness and occlusion were the important points in dental caries, and that plenteous alkaline saliva was powerless in their presence. By providing drainage-in its broadest sense-they could obviate dental caries: and if in the same mouth provision was made on one side for drainage and not on the other, the eventual result was caries, pyorrhcea and tartar on the undrained side but not on the other. This could be seen in cases of onesided extraction of first permanent molars at about the age of 16. At the age of 45 he had found the extracted side sound, with perhaps a little tartar, but on the unextracted side had found much caries, pyorrhcea and tartar. On the extracted side the teeth had separated and twisted, the molars moving forward, the incisors, canine and bicuspids backward, till there were no, or alihost no, abutment surfaces; but since at this age the roots of the teeth were formed and the bone was hard enough to resist compression, the teeth had not been merely crushed together into a smaller arch by the action of lips and cheeks as happened at an earlier age. The result was ease of mechanical cleaning -i.e., drainage. There was no question here of a better supply of saliva on the extracted side. To this point he also drew attention in the post-graduate lecture above quoted. Dr. Waller urged that caries of teeth was due to a deficiency of lime salts in the saliva and talked of lean years and periods of stress. Mr. Turner answered that the presence of tartar was proof that there was no deficiency. The lime salts were there, and if their functions were to prevent caries they always failed us. Dr. Waller would have us cast diet to the winds as a primary cause of dental caries. The speaker answered that there was very strong evidence that diet was the primary cause, and that its sticky quality over-rode all salivary diferences. He might point out also, that Dr. Waller had not taken account of the properties of mucus or of the behaviour of saliva in relation to mucus-for the oral fluids were largely supplied by the mucous glands of the gums, cheeks and palate, and this mucous secretion was far the more continuous secretion.
He would now criticise Dr. Waller's paper in detail. Dr. Waller asserted that dental caries was far more prevalent and acute in early life, and claimed that only calcium deficiency could explain this difference. One might ask, incidentally, how many healthy children this allowed in the civilised world. Acuteness was at once explained by the fact that the dentine of young teeth was more organic than in older teeth. As to prevalence, the stagnation theory required that caries should at once attack the teeth, since from the moment of eruption they were exposed to the conditions favourable to its onset. Later, when the permanent teeth were in situ, drainage due to extraction might alter the incidence of caries, while greater care in cleaning and less sweet-eating were by no means negligible factors. Moreover, the expression "far more prevalent in early life " conveyed an entirely wrong impression. As a clinical fact, caries was very prevalent in early life and continued to be very prevalent through the whole of life, till either the teeth were lost or cleanliness was properly observed; wherever there was germ-carbohydrate stagnation at any time of life there would be caries. The liability to caries in absence of precaution was equal at all times of life. Dr. Waller found difficulty in the marked difference as to liability to caries shown by the various groups of teeth. No such grouping was of any value unless it were drawn from the same subjects observed throughout life. It would be found, then, that there was some reason for separating the lower incisors from the rest of the teeth, but that all the rest might be included in one group. The lower incisors were certainly less liable to caries, he believed on account of their simpler shape, but they were far from immune. There had only to be a little crowding or hypoplastic pitting to induce plentiful decay in early life, and later cervical caries and caries of the root occurred commonly as the gum receded owing to chronic alveolar destruction and the stagnation area encroached on the roots. Dr. Waller's remark as to caries beginning on the apex (? cutting edge) of lower incisors was quite contrary to Mr. Turner's experience. So also was his statement that caries more often commenced on the coronal surfaces of teeth than between them. Probably interstitial cavities outnumbered coronal, but as coronal caries was a matter of the number of fissures and pits on the crown, there might be five or six small foci at first, and later but one cavity where all had run together, while interstitial cavities would long remain distinct. Dr. Waller found another difficulty in arrested caries, and in caries of pregnancy, lactation, ill-health, and disease. True, arrested caries was really only an extremely slow form of caries rendered so by breaking away of enamel and grinding smooth of the exposed carious dentine, or by close apposition of teeth rendering access of fluid and fresh pabulum difficult. Of the arrested caries to which Dr. Waller appeared to allude-that said to be due to recovery from ill-health-Mr. Turner had no experience, though he had looked for it for twenty-five years. Similarly, he had had no experience of caries due to disease (tuberculosis, diabetes, &c.), pregnancy, or lactation. He asserted deliberately that it was impossible to show that such persons were either more or less prone to caries than others. Moreover, curies took time to develop. Perhaps in an adult tooth twelve months might elapse after the first enamel attack before any appreciable inroad was made in the dentine, and the probability was that the decay attributed to these conditions was in full swing before they arose. He. had examined the teeth of a considerable number of young cretins, and had not found them worse than other children's teeth, indeed, he found sound temporary molars persisting to the age of 16, and was thus able to demonstrate the retarded shedding and eruption of teeth due to cretinism. He could at that moment call to mind three patients with Graves' disease having good teeth as far as caries was concerned, but bad in respect of tartar and general sepsis, and he might remind Dr. Waller that there was very strong clinical proof that dental sepsis was a cause of Graves' disease. Dr. Waller asserted that in young children the temporary molars were the first to decay, and when the lower front teeth decayed he suggested it was the result of early extraction of temporary molars. In Mr. Turner's experience the molars were by no means always the first to decay, nor was extraction of molars a necessary antecedent to decay of the lower front temporary teeth. He had, however, found a history ofisucking a sugar-bag or of putting softened biscuit into the mouth by rubbing it over the closed teeth in cases of extensive caries of temporary front upper and lower teeth. Dr. Waller said it was surprising how often irregularly placed teeth remained sound; to this the speaker could only reply that they did not often remain sound. He thought premolars ought to decay infinitely more than upper incisors, but they did not. The answer was that both decayed to the utmost of their capacity, but that the premolars having cusped, and consequently fissured, coronal surfaces showed a greater incidence where individual cavities were counted. He thought the lower first permanent molars erupted before the uppers, but Mr. Turner did not think so much before as to affect the question either way, nor did he think they suffered more than the corresponding upper teeth as was usually asserted. Dr. Waller's statements as to eruption of bicuspids were, he thought, erroneous. Their eruption varied greatly, especially as it was often hastened by early extraction of septic temporary molars. Dr. Waller made much of the saliva bath for the lower incisors. This bath Dr. Waller thought was destroyed when molars were extracted. If they looked, however, at the normal pose of the head they would see that the front part of the floor of the mouth was always the lowest by a considerable margin. Moreover, the lower front teeth were prone to cervical and root decay, even in presence of tartar deposits, to quite as great an extent as other teeth. As to the suggestion that a plate preserved them, the fact was very much the contrary. Dr. Waller said caries was not always symmetrical. As a fact, it was remarkably symmetrical. His remarks on the feeding of other races were too sweeping. Who were the Mohammedans feeding on rice? So many different races and feeders were Mohammedans. Were the Fiji Islanders and New Zealanders cannibals ? At most only occasionally. Further, uncivilised races had not always good teeth; 20 per cent. of carious teeth was not uncommon, and the increase in caries ran parallel with sticky, starchy and sugary food, so that the kind of food mattered considerably. Fiji Islanders' skulls, and some rice-eaters' skulls (i.e., in the main rice-eaters) from Burmah, lately presented to the Royal College of Surgeons' Museum, showed in some cases very extensive caries, and "natives" fed on European diet soon developed all the conditions of dental sepsis, including caries. Here he must ask Dr. Waller whether he had any ground for suggesting that the Maori children were fed on " native diet," or that their brains were overworked. He suggested that exactly the opposite conditions obtained.
He had criticised adversely, but he was at one with Dr. Waller in desiring to know what lay behind the food factor; and whether there was any process such as symbiosis or antagonism, or some alteration in mucous or salivary secretions, which could be controlled and so render them immune, apart from daily cleanliness. Dr. Waller was breaking new ground, -and Mr. Turner felt almost apologetic in making his criticism, but Dr. Waller appeared to misapprehend many points connected with dental caries, and so found difficulty where none existed. There was, he believed, no fact of dental caries which did not fit in with the germ-carbohydrate theory. By intelligent application of the theory, prevention was possible, and as yet there was no other known means of prevention.
Dr. SIM WALLACE said that as Mr. Turner had criticised Dr. Ewan Waller's paper so much on the lines on which he himself might have criticised it, he would only refer to one point. Dr. Waller had used a peculiar theory in support of one of his arguments-namely, that Nasmyth's membrane acted as a dialysing membrane, thereby transferring the salts in the saliva to the enamel and thus hardening it. As, however, Nasmyth's membrane was soon rubbed off the enamel where it was subjected to friction, and as these situations were seldom the sites of decay, it would appear that the fact of Nasmyth's membrane not having had much opportunity of acting as a dialysing membrane conferred greater immunity to caries than the sites where Nasmyth's membrane remained longest on the enamel-that was to say, in the crevices of and between the teeth. Although he (Dr. Sim Wallace) saw no reason for believing that Nasmyth's membrane acted as a dialysing membrane, he considered that Dr. Joseph Head's theory that the enamel was hardened by the salts in the saliva was justified by the experiments which that investigator made to prove this.
Mr. J. F. COLYER said that with regard to Dr. Ewan Waller's paper, he had read it through very carefully, and he did not think that Dr. Wailer had adduced much evidence in favour of the view he had promulgated. As regards the question of arrested caries, it was well known that the condition could be brought about quite easily by placing the teeth in a correct environment, and he did not think that the condition of arrested caries in any way supported Dr. Waller's views. Again, if insufficiency of the thyroid was responsible for caries, one would have expected to find a prevalence of caries in under-developed children, which was frequently traceable to thyroid trouble, but such was by no means the case. He did not think that the question of caries in animals, especially in horses, could be explained on the grounds of inadequacy of thyroid secretion. It was a well-known fact, of course, that horses developed a large amount of caries, but this was due to the lodgment of carbohydrate food, (1) between the teeth, and (2) in small canals which occasionally persisted on the occluding surfaces of the upper molars. With regard to the statement made that early extraction of the deciduous teeth was likely to lead to caries in the anterior teeth, there was not the slightest evidence in favour of that view-in fact, everything was to the contrary. In mouths where the deciduous teeth were carious and where the first permanent molars also showed caries, owing largely to stagnation of food upon them, the removal of the deciduous teeth had the effect of rendering the rest of the mouth functional, with the result that the molars were naturally cleansed in the process of mastication, and the liability to caries was lessened. The statement which Dr. Waller had made to account for the increased prevalence of caries upon the grounds of the greater strain upon the brain, was a little difficult to explain in the light of caries even as seen to occur two hundred years ago. If a series of skulls of individuals living in London about two hundred years ago were examined it would be found that the amount of caries was very considerably less than at the present day, but he did not think that that condition could be accounted for simply on the lines of increased mental strain.
Dr. WALLER (in reply) thanked the Section for the honour they had conferred upon him by their invitation to read a paper before the Society. He was also grateful for their criticism, because criticism, even if adverse, helped one to arrive at the truth. But on certain points he should challenge his critics. Mr. Turner had denied that caries was more prevalent during youth than in maturer life. Probably Mr. Turner did not now study textbooks, but if he would refer to Smale and Colyer's "Diseases and Injuries of the Teeth," second edition, he would find the statement that "Caries is more active during the period of growth of the individual than subsequently" (p. 243). With regard to the relative immunity from caries possessed by the lower front teeth as compared with the upper, Mr. Turner's argument that this depended on their shape was old, but most unconvincing. Mr.
Turner also denied that caries more often commenced on the occluding surface. In answer to that, he was requested once more to refer to the same page of the same text-book, where he would find the statement that " Caries nearly always commences on the occluding surface." The statement referred to the first permanent molars. Mr. Turner objected to his statement that irregularly placed teeth (which would naturally afford the greatest facility for the retention of carbohydrate material) nevertheless frequently escaped caries. In reply, Dr. Waller could only assure him that one of the first lessons he had learned about teeth was the evil of irregularity inl consequence of this increased tendency to decay, but he had many times been surprised to find that such irregular teeth often remained sound even when others were carious. If he might be pardoned for mentioning personal details, he was himself the possessor of thirty teeth nineteen of which contained fillings. But among the remaining eleven non-carious teeth were the most crowded and the only overlapping teeth in the jaw. He had looked in a great number of mouths and noticed the same thing in many of them. The presence of caries seemed to depend far more upon other factors which he had already discussed than upon mere irregularity. Both Mr. Turner and Mr. Colyer said that the great remedy against caries was the production of free drainage by judicious extraction, scaling, and so forth, to prevent the stagnation of food. It seemed to Dr. Waller that this was tantamount to giving free access to the beneficial alkaline saliva, which was thus enabled to neutralise the destructive acids before they could do harm. In any case, the fact that caries could be arrested or prevented by this process without change of diet was in itself an argument that diet was not the principal factor in the causation of caries. The obvious inference, investigation of which would be profitable, was that caries was due to overcrowding of the teeth owing to inadequate development of the jaw, and that such overcrowding, by preventing adequate access of the saliva to the interstices between the teeth, deprived the teeth of their natural protection against caries. Mr. Turner had also contended that caries was not more prevalent in ill-health than under other conditions. Probably Mr. Turner was too busy to read the British Dental Journal, but if he would look up the recent paper by Dr. Broderick, to which Dr. Waller had already referred, he would find that Dr. Broderick had investigated this point, with reference to tuberculosis, in a sanatorium,l and found that the patients were broadly divisible into two classes-namely, those with average and those with shockingly bad teeth. In the latter class he invariably found the patients that were not doing well. With regard to the first type of patient with average or even good teeth, one need not be surprised at finding many relatively trivial cases of tuberculosis in a sanatorium. Early diagnosis of tubercle was now being very much insisted upon, but, on the other hand, it had been abundantly demonstrated in the post-mortem room that .practically everyone was infected with tuberculosis. There was therefore no reason to suppose that the teeth of the mild cases in the sanatorium would be vastly different from those of the mild or recovered but un-notified cases outside the sanatorium.
Mr. Turner also said that in young cretins the teeth were often sound. Dr. Waller did not wish to dispute this, though it was usually stated that in cretinism the teeth were remarkably bad. Dr. Ord, in his description of the cretin in Clifford Allbutt's "System of Medicine," said: "The lips, coarse, protruding and gaping, give a glimpse of a swollen tongue appearing between two rows of carious teeth." I)r. Waller had himself removed temporary molars from a cretin aged over 40. The essential effect of thyroid inadequacy starting early in life was retardation of development, both of teeth and bones. Hence very little calcium was needed for the skeleton. It was therefore quite conceivable that in some cases the saliva might remain adequately alkaline and so help to preserve the teeth. But the teeth were usually so late in erupting in cretinism that it was quite probable that in the "young cretins" observed by Mr. Turner the eruption of the teeth was too recent for caries to have occurred. Dr. Sim Wallace had expressed his approval of Mr. Turner's criticism, and the same answer must therefore be tendered to him. But he had also criticised the suggestion that Nasmyth's membrane could act as a dialyser. Dr. Waller was not responsible for that suggestion, which he had merely quoted from Professor Pickerill, who was able to take care of himself.
Mr. Colyer had challenged Dr. Waller as to who would get best results in treatment, Mr. Colyer by looking after drainage, or Dr. Waller by the administration of thyroid extract. But, unfortunately, the control of calcium metabolism, and hence of the alkalinity of the saliva, could not vet be achieved by so simple a process as the administration of thyroid extract-Mr. Colyer asked whether Dr. Waller would consider that caries in the teeth of the London horse was due to thyroid deficiency. In reply, Dr. Waller would ask whether it was due to faulty diet. Was the food of the horse insufficiently fibrous, too I Brit. Dental Journ., January 15, 1915, p. 63. 
